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Background and purpose: This study examined the effects of foot reflexology on agitation 
and extubation time of male patients following coronary artery bypass graft surgery. 
Materials and methods: In this randomized three-arm controlled clinical trial, participants 
(n=120) were randomly assigned to the intervention, placebo, or control groups. The 
intervention group received foot reflexology massage for 15 minutes. Agitation was assessed 
using the Richmond Agitation- Sedation Scale before the intervention (Time 1) and 
immediately (Time 2) and 10 minutes after the intervention (Time 3). Extubation time was 
measured as the time from gaining full consciousness to endotracheal extubation. 
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Results: Agitation reduced in all groups from Time 1 to Time 3 (p˂0.05); however, the 
intervention group showed a significantly higher reduction at Time 2 (p<0.001) and Time 3 
(p<0.001). Also, extubation time was significantly shorter in the intervention group (p<0.01). 
Conclusion: Foot reflexology may be introduced as a nursing intervention to facilitate the 
weaning process in the cardiac ICUs. 




 Foot reflexology was found effective in reducing patient agitation following CABG. 
 Foot reflexology also decreased extubation time in these patients.   
 Nurses can apply foot reflexology to facilitate the weaning of patients from 
mechanical ventilation in the cardiac ICUs. 
 
1. Introduction 
Cardiovascular disease (CVD) is the leading cause of mortality worldwide and is projected to 
remain so by 2030 [1]. As the main feature of CVD, coronary artery disease (CAD) is 
characterized by narrowing or blockage of the coronary arteries supplying the myocardium. 
Coronary artery bypass graft (CABG) is a common type of cardiac surgery and a treatment of 
choice for patients who have significant narrowings and blockages in their coronary arteries. 
CABG is a major surgery requiring general anesthesia and mechanical ventilation support 
[2], and therefore, it is associated with significant physical and psychological stressors, such 
as having tubes in the nose and mouth, chest tubes, cannulas, catheters, insufficient sleep, 
pain, fear of death, loss of control, and communication issues. These stressors can agitate the 
patients and increase their anxiety [3, 4]. Evidence shows that agitated patients are at 
increased risk of self- extubation, requiring re-intubation [5, 6]. In addition, agitation and 
anxiety increase patients’ needs for opioids and benzodiazepines [5], the interventions that 
can have significant adverse effects, such as respiratory depression, hypotension, urinary 
retention, and nausea and vomiting [7]. 
Both agitation and medications that are used for its treatment, such as opioids and 
benzodiazepines, can delay weaning from mechanical ventilation [8], and increase the risk of 
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postoperative complications, mortality, the length of hospitalization, and health care costs [9, 
10]. Ventilator-associated pneumonia is one of the most common nosocomial infections in 
the ICUs, affecting 10–30% of mechanically ventilated patients [11], and it is known that 
prolonged intubation can increase the risk of this infection in CABG patients [12].  An 
intubation time longer than 12 hours has also been linked to increased risk of delirium and 
hemofiltration post cardiac surgery. Therefore, early weaning from mechanical ventilation is 
a key goal in managing these patients [13]. 
Non-pharmacological therapies may offer a safer alternative to or are used in conjunction 
with medications to reduce patients’ anxiety and agitation during mechanical ventilation, 
improve their comfort level, and promote a healing environment [14]. Stay et al. (2005) 
found that acupressure therapy, a form of massage therapy, was effective in improving the 
symptoms of dyspnea and anxiety in patients who required prolonged mechanical ventilation 
[15]. Examples of other non-pharmacological therapies that seem to be useful in reducing 
patients’ anxiety during mechanical ventilation include music intervention [16] and animal-
assisted interactions [17]. Thus, by decreasing patient agitation and anxiety, non-
pharmacological therapies may have the potential to reduce the length of ventilation and the 
associated complications.  
Reflexology is a non-pharmacological intervention, which involves the application of 
pressure to the reflex zones on the feet or hands with specific thumb, finger, and hand 
techniques to promote wellness in the corresponding body structures, organs, or glands [18]. 
The beneficial effects of reflexology have been demonstrated in various health conditions, 
such as pain [19], anxiety [19, 20], sleep disorders [21], mood disorders [22], and quality of 
life [23]. Ebadi et al. (2015) found that foot reflexology was effective in shortening the length 
of weaning time in patients post open-heart surgery. However, a systematic review of the 
relevant studies failed to support the use of reflexology for medical conditions [24]. Evidence 
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is scarce on the effectiveness of foot reflexology in weaning from mechanical ventilation in 
patients post CABG. This study aimed to investigate the effectiveness of foot reflexology on 
agitation and extubation time in patients post CABG surgery. We hypothesized that foot 
reflexology would reduce the agitation as well as the extubation time of patients following 
CABG surgery.  
2. Materials and Methods 
This was a three-arm parallel design randomized controlled clinical trial conducted between 
February 2017 and June 2017 in the intensive care unit of a tertiary referral cardiac hospital 
in Iran. Primary outcomes included patient agitation and extubation time. All participants 
were male and candidate for non-urgent CABG. As the massage provider was male, the 
cultural and religious confines limited the inclusion of female participants in the study. 
Patients were excluded from the study if they needed emergency CABG, had a previous 
history of CABG, mechanical ventilation,  mental disorder, such as depression or anxiety 
(based on their medical records), previous history of foot reflexology, or foot disorder (such 
as corns and calluses, former scar, neuropathy). Patients were also excluded if they had intra-
aortic balloon pump, pacemaker, addiction to the alcohol or narcotic drugs, chronic pain such 
as arthritis, deep vein thrombosis, low consciousness level, severe visual disorders, self-
extubation, lack of hemodynamic stability, received inotropic and vasopressor agents, or 
analgesic injection or nerve-muscle blockers after admission to the ICU, or were extubated 
during the intervention. Also, patients who underwent valve repair or valve replacement in 
addition to CABG were excluded to ensure that surgery type did not affect the study 
outcomes, as surgery time and recovery can vary for different cardiac surgeries [25].    
The total sample size for this study was 120 participants; 40 participants were assigned to 
each study arm. In Babayan et al.’s (2014) study, foot reflexology resulted in a mean 
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difference of 1.48 and a standard deviation of 2.07 in the pain level of patients during the 
removal of their chest tubes. Using these values and assuming a significance level of 5% and 
a power of 80%, a sample size of 31 participants in each study arm was calculated sufficient 
to test the study hypotheses. Figure 1: CONSORT flowchart demonstrates the number of 
patients who were screened, enrolled, assigned to each arm, followed up, and included in the 
final analysis.  
The study was approved by the Ethics Committee of Tabriz University of Medical Sciences, 
R.TBZMED.REC.1395.931, and registered in the Iranian Registry of Clinical Trials 
(IRCT2016110125937N3). Patients received information about the study while they were 
awaiting their surgery in the cardiac surgery ward of the participating hospital. Those 
interested were screened against the study inclusion and exclusion criteria. Eligible patients 
signed the consent form and were enrolled in the study. The participants were assured of the 
confidentiality of their provided information and were free to withdraw from the study at any 
time. 
A block randomization scheme with a block size of six was used to allocate participants to 
one of the three study arms: intervention, placebo, or control. The randomization scheme was 
generated using computer software. Each allocation was written on a piece of paper, placed in 
a separate opaque envelope, and sequentially numbered. The process was completed by an 
independent person. The researcher who delivered the interventions was informed of the 
allocations only at the patients’ bedside. 
2. 1. Intervention  
Participants in the intervention group received foot reflexology massage on their feet in the 
supine position in bed. The placebo group received a superficial heel touch in the same 
position, based on the study by Ebadi et al. [26]. During the heel touch, the researcher held 
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the patient’s heel gently in his hand. No pressure was applied to the feet in order to evade 
nerve stimulation. This technique enabled the researchers to control for the possible placebo 
effect. Participants in the control group received routine care. Foot reflexology for the 
intervention group and heel touch for the placebo group was provided when the patients 
regained their complete consciousness in the ICU. The researcher who provided foot 
reflexology massage had been trained by a professional reflexologist for one year, and the 
techniques used were based on a reference text [27]. The points on the sole of the foot, which 
are believed to be linked to stress reduction, were selected. The selected reflex points 
included the solar plexus (referred to as the relaxation point), the hypothalamus gland, the 
hypophysis gland, and the adrenal gland. To provide food reflexology, the researcher first 
washed his hands, lubricated them with olive oil and warmed them up by rubbing the hands 
together. He informed the patient about the procedure before applying reflexology massage 
or superficial heel touch, depending on the patient’s group allocation. Reflexology massage 
or heel touch was applied for 15 minutes in one session, first on the right foot, and then on 
the left. The massage started with relaxation movements on both feet, which included rotating 
the foot, stretching the Achilles tendon, and opening and stretching the chest of the foot. Each 
of these techniques was applied for one minute before providing reflexology massage. When 
rotating the foot, the heel was held with the opposite hand, and the metatarsal arch with the 
hand of the same side, and clockwise and counterclockwise rotations were applied several 
times. Then, the heel was pulled and released with the opposite hand in the same position. 
Next, the fingers of both hands were placed on the top of the foot in a way that the fingertips 
were located towards the base of toes in zone three (the longitudinal area that begins from 
above the head, passes through the eyes and reaches the middle fingers and toes), and both 
thumbs were placed under the metatarsal arch in this area. Then, the pressure was applied by 
gliding the thumbs outwards. In the next stage, foot reflexology massage was provided on the 
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selected points on both feet, which took 12 minutes altogether. Massaging of the solar plexus 
included applying and releasing pressure on the point and applying rotational pressure with 
the thumb. Massaging of the hypothalamus gland, pituitary gland, and adrenal gland was 
performed by applying rotational pressure with the thumb [27]. The locations of the reflex 
points were selected based on the book by Keet [28]. 
2.2. Data collection tools 
2.2.1. Demographic and clinical data  
Data on the demographic and clinical characteristics of the participants were collected using a 
researcher-developed questionnaire and through an interview with the participants and using 
their medical records. This questionnaire included questions on age, body mass index, 
marriage status, educational level, job, economic status, place of residence, disease history, 
history of smoking, duration of CABG, and the number of grafts. 
2.2.2. Richmond Agitation- Sedation Scale (RASS) 
The Richmond Agitation- Sedation Scale (RASS) was used to assess the participants’ level of 
agitation. The RASS is a validated and reliable tool, developed by a team of multidisciplinary 
researchers with the aim of assessing patient agitation and level of sedation in the ICU. This 
is a 10-point scale with scores ranging from +4 (combative) to -5 (unarousable). Scores from 
+4 to +1 assess the level of agitation; score 0 indicates alertness and calmness, and scores 
from -1 to -5 measure the level of sedation. The validity of the RASS for ICU practice has 
been confirmed by its strong correlations with the Sedation–Agitation Scale (r=0.78, p< 
0.0001), Ramsay Sedation Scale (r =- 0.78, p<0.0001), and Glasgow Coma Scale (r=0.79, p< 
0.0001). The scale has also shown excellent inter-rater reliability when used by five groups of 
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health care professionals (r=0.956; kappa=0.73) [29]. The Persian version of the RASS is 
available, and the tool has been validated on Iranian adult ICU patients [30]. 
The time interval between regaining full consciousness (GCS 15) in the ICU and 
endotracheal extubation was considered as extubation time, which was measured by a 
chronometer and recorded in minutes. In the setting of this study, the GCS levels of all 
patients who are admitted to the ICU from the operation room are frequently measured by the 
ICU nurses. We found no statistically significant difference in the time of regaining 
consciousness after admission to the ICU between the groups (p>0.05). In this hospital, all 
patients are admitted to the ICU from the operation room on synchronized intermittent 
mandatory ventilation (SIMV) mode and remain on this mode until they regain complete 
consciousness. The ventilation mode may be changed later, depending on the patient’s 
condition. Extubation is performed when the patient is on continuous positive airway 
pressure (CPAP) mode.       
The researcher scored patients' agitation by observing their gestures and movements and 
adapting them to the RASS. The same researcher completed all the measurements. The 
agitation levels of the participants were assessed when they regained complete consciousness 
in the ICU before intervention (Time 1) and immediately after (Time 2) and 10 minutes after 
foot reflexology massage or heel touch (Time 3). Time 2 and Time 3 measurements for the 
control group were carried out 30 minutes and 40 minutes after baseline measurement (Time 
1). 
2.3. Data analysis 
Data analysis was conducted using the IBM SPSS Statistics version 21. Descriptive statistics 
were used to summarize the demographic and clinical data, and one-way ANOVA, Fisher's 
test, or Chi-square test were applied to examine differences between the groups. The 
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significance level was considered less than 0.05. The ordinal logit link function was used to 
analyze the data on agitation. As the data on extubation time was not normally distributed, 
the non-parametric tests of Kruskal-Wallis and Mann-Whitney U were applied. The 
correlation between agitation scores at Time 3 and extubation time was assessed using the 
Spearman rho. All participants who were randomized received the intended treatment and 
included in the analysis.  
3. Results 
The demographic and clinical characteristics of the participants are shown in Table 1. The 
groups were similar in the demographic and clinical characteristics at baseline. The mean age 
of participants was 56.50±7.99 years.  
The agitation scores decreased significantly from Time 1 to Time 3 in all the three groups 
(p˂0.05). Generalized estimation equations (GEE) showed the significant effect of time on 
the agitation level of the participants (p˂0.001). The Kruskal-Wallis test demonstrated no 
significant difference in the agitation scores between the groups at baseline (Time 1) 
(p>0.05); however, the agitation scores were significantly different between the groups at 
Time 2 and Time 3 (p˂0.001). The results of the GEE analysis indicated that the reduction in 
the agitation scores was higher for the intervention group compared to the placebo group 
(p˂0.001). In the intervention group, agitation level reduced by 1.844 scores, 95% CI -2.768 
to -0.921, while the reduction was only 0.822 scores, 95% CI -1.792 to 0.147 for the placebo 
group (Table 2). 
In addition, the result of the Kruskal- Wallis test showed a statistically significant difference 
between the groups in extubation time (p˂0.001). Comparing the groups two by two using 
the Mann- Whitney and Bonferroni correction, extubation time was significantly lower in the 
intervention group compared to the placebo and control groups (72.62±15.93, 83.62±16.36, 
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84.00±19.91, respectively; p˂0.01). No significant difference was observed between the 
placebo group and the control group in extubation time (p>0.05) (Table 3). There was found 
a statistically significant correlation between agitation scores at Time 3 and extubation time 
(rho=0.20, p<0.05).   
4. Discussion 
This study examined the effects of foot reflexology massage on agitation and extubation time 
in male patients following CABG. The results showed that foot reflexology was effective in 
reducing patients’ agitation and extubation time. Although the agitation scores on the RASS 
reduced by time in all the groups, the reduction was significantly higher in the group that 
received foot reflexology. Apart from the statistical significance, the clinical significance of 
the results is also apparent. At Time 3, 31 (77.5%) participants in the intervention group had 
zero agitation on the RASS, while this was observed only in 15 (37.5%) and 10 (25.0%) 
participants in the placebo and control groups, respectively. In other words, participants in the 
foot reflexology group had 2.06 times and 3.1 times higher chance of having no agitation in 
Time 3 compared to the placebo and the control groups, respectively. Inconsistent with our 
findings, Kavei et al. (2015) found that foot reflexology massage had no statistically 
significant effect on the agitation of patients following open-heart surgery [32]. This 
inconstancy may be related to the time when foot reflexology was provided. In Kavei et al.'s 
study, foot reflexology was performed when patients had not yet regained their complete 
consciousness, while participants in our study were completely conscious when they received 
foot reflexology massage. This may indicate that patients gain benefits from foot reflexology 
if they are awake and can sense the massage. There is a need for further research to test if the 




Foot reflexology was also effective in reducing the time to extubation in the current study. 
Participants in the intervention group stayed an average of 11 minutes and 11.38 minutes less 
on mechanical ventilation compared to those in the placebo and control groups, respectively. 
In awake mechanically ventilated patients, instead of sedation, foot reflexology may help 
reduce ventilation time and its associated complications, such as pneumonia, length of 
hospital stay, or delirium [9, 10, 12, 31]. Similar to our study, Ebadi et al. (2015) reported 
that foot reflexology was effective in shortening weaning time in patients following open-
heart surgery [26]. In Ebadi et al.'s (2015) study, participants received 20 minutes of foot 
reflexology one hour after admission to the ICU regardless of their level of consciousness. 
Further, the researchers did not provide a clear definition of weaning time.  
Overall, the beneficiary effects of foot reflexology for CABG patients have not been widely 
studied, and studies that have examined the health benefits of foot reflexology on different 
patients’ groups have reported mixed results. The time when foot reflexology is applied and 
how the techniques are used may affect the outcomes. Future studies should identify the right 
time and the most effective foot reflexology techniques to be used for different health 
conditions. 
We found a statistically significant correlation between agitation scores and extubation time. 
This may suggest that foot reflexology exerted its effects on extubation time by reducing 
patient agitation. Agitation is a known barrier to successful extubation. In practice, when 
anxiety or agitation is the reason for delaying extubation, an anxiolytic agent, preferably, 
dexmedetomidine, is administered to facilitate extubation by sedating the patient [32].  
Dexmedetomidine does not suppress the respiratory system; however, it may cause other side 
effects, such as bradycardia, hypotension, and discontinuation syndrome [33]. Using non-
pharmacological methods, such as foot reflexology, can be a safer alternative to medications 
in the management of patient agitation before extubation.       
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4.1. Limitations  
This study recruited only male participants from a single center; future research should 
consider including female participants, and recruit from multiple sites to increase the 
generalisability of the findings. In this study, nurses who assessed the patients’ GCS level and 
doctors who ordered extubation were blind to the study allocations; however, the researchers 
who measured the agitation of the patients and applied the interventions were not blind to the 
groups. Further, we did not collect data on the amount of blood loss during surgery or in the 
ICU or analgesic medications used in the operating room, factors that may have affected the 
study results. It is also recommended that future research examine other important outcomes, 
such as length of hospital stay and patient acceptance and satisfaction.  
5. Conclusion 
This study found that foot reflexology was effective in reducing agitation and extubation time 
in male patients following CABG. This non-pharmacological option can be introduced as a 
nursing intervention to relieve patient agitation and facilitate weaning from mechanical 
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